Abstract
Introduction The facial disfigurement and functional debility resulting from craniomaxillofacial injuries in lowintensity conflict scenarios can physically and psychologically traumatize the afflicted personnel. Efficient and definitive management, with complete esthetic restoration and functional rehabilitation, is not only an organizational obligation, but also a tactical necessity to maintain a high state of morale among the troops. There exist two schools of thought on principles of management of such injuries. The older, three-phased approach consists of initial debridement and suturing, followed by conservative closed reduction in maxillofacial fractures using splints and ligatures, thereafter followed by delayed repair and late reconstruction of residual bone defects and deformities after the soft tissue healing is complete. The newer trend involves early and aggressive open surgical reduction and craniomaxillofacial fixation techniques along with reconstructive procedures carried out hand in hand with the soft tissue debridement and closure. Aim The aim was to compare the efficacy of the two management protocols, namely the contemporary approach of early aggressive surgical intervention, versus the conservative approach of initial debridement, closed reduction and delayed repair, as the definitive treatment modality of maxillofacial injuries sustained in low-intensity conflicts. Methods This retrospective analytical study included 40 patients with maxillofacial injuries sustained in combat scenarios treated over a period of 3 years. These patients who had been treated for ballistic maxillofacial injuries were divided into two groups: The first group of 20 patients (Group 1) included those who had undergone an early, aggressive, surgical intervention, and the second group of 20 patients (Group 2) included those who had undergone resuscitation and primary soft tissue closure followed by conservative, closed reduction techniques, delayed repair (including open reduction and internal fixation (ORIF) procedures), and late reconstruction of bone soft tissue defects (which included utilization of various grafts and flaps). Both groups were evaluated and compared for postoperative recovery and early and late complications such as impaired esthetic results and impaired functional recovery. Results Early, definitive, and aggressive maxillofacial surgical techniques proved superior to the conservative approach by bringing about primary bone healing and minimizing residual deformities and subsequent scar contractures, thus yielding improved functional as well as superior esthetic outcomes. Conclusion In today's low-intensity conflict scenario, the emphasis in management of maxillofacial injury victims should be on an early, definitive, and aggressive surgical repair and reconstruction of the facial skeleton, thus restoring quality of life to these soldiers, sparing them lifelong indignity after a potentially severe esthetically and functionally debilitating injury.
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Introduction
Studies on trends and patterns of injuries sustained in lowintensity military conflict scenarios have been shown to largely involve extremity injuries (73%), followed by head and neck injuries (22%), and thoracic and abdominal injuries (5%). Their most common mode is ballistic projectiles and GSWs (41.4%) followed by splinter and shrapnel injuries from improvised explosive devices (IED) blasts (39.2%) [1] .
With the conventional wars becoming rarer, low-intensity conflicts (LICs) have become the norm of the day. LICs are ''insurgencies, organized terrorism, paramilitary crime, sabotage and other forms of violence in the shadow area between peace and open warfare. It is a form of warfare in which the 'enemy' is more or less omnipresent and unlikely to ever surrender'' [1] .
Military trauma has kept pace with the development of deadlier and more powerful weapon systems. Ironically, an increased incidence and severity of craniomaxillofacial (CMF) injuries have been observed in present day LIC scenarios, attributable to several factors such as, improvement in contemporary body armor technology, but deficient head and maxillofacial protective gear, making the CMF region vulnerable on the battlefield; advances in battlefield medicine leading to improved casualty survival rates; changes in weaponry and armaments being used these days, which are designed more to injure than to kill; and an increased frequency of surprise close proximity ambushes with gunshot wounds (GSWs) at point blank range, as well as encounters with IEDs used by insurgent forces [2] .
The predominant mechanisms of maxillofacial trauma in a LIC theater include penetrating as well as blunt trauma [2] , common injuries being GSWs; splinter and shrapnel injuries; IED, grenade and mine blast injuries; and nonbattle casualties (NBCs) resulting from road traffic accidents (RTAs) or falls from heights. Craniomaxillofacial (CMF) battle injuries include fractures, soft tissue injuries like lacerations and avulsions, soft and hard tissue loss, nerve and vessel injuries, closed and open head injuries with traumatic brain injuries (TBIs), and burns to the face and neck.
The patient's primary stabilization involves Advanced Trauma Life Support (ATLS), including establishment of airway and control of hemorrhage. This is directly followed by an initial or preliminary survey to identify life-and limb-threatening injuries and addressing them. Thorough examination with the help of appropriate imaging followed by detailed definitive treatment planning and reconstruction of soft and hard tissue defects follows thereafter. Complexity and diversity of maxillofacial ballistic injuries pose significant challenges to the treating surgeons as these injuries present with significant soft and hard tissue destruction, maceration, and defects [3] .
There exist two schools of thought on principles of management of such injuries. The older, three-phased approach [4] consists of initial debridement and suturing, followed by conservative closed reduction of maxillofacial fractures using splints and ligatures, thereafter followed by delayed repair and late reconstruction of residual bone defects and deformities after the soft tissue healing is complete. The newer trend involves early and aggressive open surgical reduction and rigid/semi-rigid internal fixation techniques (ORIF) and reconstructive procedures carried out hand in hand with the soft tissue debridement and closure [5, 6] .
Aim
To compare the efficacy of the two management protocols, namely early aggressive maxillofacial surgical intervention, versus the conservative approach of initial debridement, closed reduction, and delayed repair, as the definitive treatment modality of maxillofacial injuries sustained in low-intensity conflicts.
Methods
This retrospective analytical study included 40 patients with maxillofacial injuries (involving the mandible, maxilla, zygomatic complex, orbital, frontal, or nasoethmoid regions), sustained in combat scenarios treated over a period of 3 years. These patients who had been treated for maxillofacial injuries were divided into two groups: the first group of 20 patients (Group 1) included those who had undergone an early, aggressive, surgical intervention, by ORIF of fractured bones of the maxillofacial skeleton, employing mini and microplate fixation techniques with/ without immediate bone grafting (Figs. 1, 2, 3, 4 and 6), and the second group also included 20 patients (Group 2), who were managed using conservative, closed reduction techniques, followed by delayed repair and late reconstruction of bone defects (Figs. 5 and 7).
Considering the grave, life threatening, widely varied, unpredictable, and bizarre nature of these types of injuries, standardized comparison protocols have not been published/advocated till date. In order to reduce bias due to multicentric management involving multiple teams and to ensure objectivity, this study was based on a simple protocol which included a comparison of parameters concerned with esthetic as well as functional outcomes in addition to early and late complications.
Both groups were evaluated for postoperative recovery and early and late complications such as wound site infection, delayed healing, non-/mal-union, residual Table 1 ). The two groups were also compared with respect to differences in cosmetic and esthetic results as well as functional recovery in terms of speech, deglutition, masticatory efficiency, occlusion, interincisal mouth opening, and neurological deficits (Table 1) . 
Statistical Analysis

Results
Early, definitive, and aggressive maxillofacial surgical techniques proved superior to the conservative approach by bringing about primary bone healing and minimizing residual deformities and subsequent scar contractures, thus yielding improved functional as well as superior esthetic outcomes, as revealed in the statistical analysis.
Discussion
High-velocity GSWs to the head and neck region result in debilitating and mutilating facial injuries [7] , characterized by severe bone fragmentation and soft tissue avulsion with splintered bone fragments acting as less energized secondary missiles [8, 9] . Such injuries are quite challenging to manage as they require both hard and soft tissue reconstruction for esthetic restoration as well as functional rehabilitation.
Management algorithm of maxillofacial battle injuries includes [4, 10] : functional demands:Reconstruction of soft tissue defects and exposed bone coverage using local soft tissue advancement flaps, such as forehead, Abbe flaps, pedicled deltopectoral, sternomastoid, pectoralis major myocutaneous flaps [11] .Reconstruction of bone continuity defects using free bone grafts such as autogenous anterior iliac crest block grafts [12] . (f) Late revision surgery, e.g., soft tissue debulking, distraction osteogenesis, (g) Rehabilitation by means of dentures, dental implants, palatal obturator fabrication.
Based on the time frame in which the above steps are carried out, that is, whether they are performed in a continuum or in a staged manner, there are two main schools of thought in the management of these types of injuries: This consists of initial debridement and suturing, followed by conservative closed reduction of maxillofacial fractures using splints and ligatures, thereafter followed by delayed repair and late reconstruction of residual bone defects and deformities after the soft tissue healing is complete.
Advantages
Benefits of delayed reconstruction include lesser
necrotic debris and reduction in post-traumatic edema at the time of definitive surgery, hence a better evaluation of the tissue defects to be restored. 2. High-energy GSWs and blast injuries (in particular, wounds received from IED devices, with their associated contamination) to the face are likely to benefit from serial debridement and delayed closure after soft tissues have stabilized, especially in the military arena in which delays in medical care are more common. 3. Adequate time allowed for resolution of edema and decreased of inflammation provides for a better assessment of the pre-traumatic facial structure. 4. Reduced infection rate, hence a more assured take of the grafts [13] . carried out hand in hand with the soft tissue debridement and closure. The contemporary paradigm proposes that the first major surgery should be performed with the intent to definitely manage all aspects of the injuries within the first 48 h, and the reconstructive surgery to manage hard tissue, soft tissue or composite defects within the first 7 days [16] . Presently, extensive debridement of soft tissues is not advocated. Wound debris is to be removed and wound should be lavaged with normal saline. A pulsating irrigator is useful to mechanically agitate debris from the tissues. Obviously devitalized and loose teeth should be removed [17] . Salvageable teeth should be retained to aid in future restoration of occlusion and proper jaw relations and of masticatory efficiency. Fractures are reduced and fixed rigidly. Soft and hard tissue defects are reconstructed. 3. Reduced number of hospital admissions and lower number of surgeries required to achieve esthetically and functionally satisfactory reconstruction. 4. Early immobilization of fractured bony structures of the face and stabilization of bone segments by means of rigid fixation aid rapid healing of GSWs in this region. Rigid fixation can frequently be maintained even in the event of wound problems, serving to stabilize fractured jaw segments. 5. Percolation of contaminated oral fluids is prevented and primary bone healing is made possible. fixation is the possibility of infection due to placement of hardware into potentially contaminated tissues. 4. There is high risk of exposure of bone grafts in the region of the mandible, hence immediate bone grafting in this region is best avoided and delayed grafting of mandibular continuity defects is preferable. 5. Free tissue transfers are preferably delayed until after the acute setting to decrease the incidence of flap loss secondary to clotting of the vascular pedicle. 6. There has been reported a high incidence of wound complications in patients undergoing immediate reconstruction of significantly comminuted mandible fractures resulting from GSWs [19] .
Combined, Comprehensive, 'Staged Continuum' Approach
A combined management approach has recently been proposed by Furan and colleagues [12] , which involves a ( 
Conclusion
There has been a meteoric rise in the incidence of craniomaxillofacial battle injuries despite improvements in body armor, battlefield medicine, tactically placed surgical units and rapid evacuation of casualties. There is a need to develop surgical strategies that can adequately address these esthetically as well as functionally devastating CMF battle injuries and the myriad of long-term deformities that often result from them. There can be no laid down, hard and fast management protocols that would adequately and successfully address all such injuries. Timing and type of surgical intervention would have to be based on individual case to case basis, to best suit the scenario and available expertise and facilities. Older management protocols in the past advocated delayed definitive treatment using serial debridement and late surgical reconstructions, whereas the more modern and contemporary protocols favor a more immediate definitive surgical reconstruction of soft and hard tissue defects resulting from ballistic injuries. With recent advances in microsurgical techniques have shifted focus from local flap and tissue advancements and have encouraged the use of distant free flap transfers, which improve cosmesis and function. The optimum protocol probably lies somewhere in the middle and has to be based on relevant factors in individual cases rather than restrict oneself to rigidly preset algorithms, thus ensuring that the best outcome is achieved. Management principles should more properly be considered as a 'staged continuum' that is based on wound, patient, scenario and of surgical expertise, with focus on early, definitive management.
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Statistical Analysis of Esthetic and Functional Outcomes Between Groups 1 and 2
Statistical Package for the Social Sciences (SPSS) 16.00 for Windows was used to statistically analyze and compare the results between the two Groups. At 95% class interval, following were the observations (the bar on the right in each graph representing the respective Group): (Table 2 and Figs. 8, 9, 10, 11, 12, 13, 14 and 15). 
